a2 United States Patent

Mannen et al.

US009362151B2

US 9,362,151 B2
Jun. 7,2016

(10) Patent No.:
(45) Date of Patent:

(54) SUBSTRATE WARP CORRECTING DEVICE (52) US.CL
AND SUBSTRATE WARP CORRECTING CPC ... HOIL 21/67288 (2013.01); HOIL 21/68735
METHOD (2013.01); HOSK 1/0271 (2013.01); HOIL
2224/16225 (2013.01); HOIL 2224/32225
(71)  Applicant: SHINKO ELECTRIC INDUSTRIES (2013.01); HOIL 2224/73204 (2013.01); HOIL
CO., LTD., Nagano-shi (JP) 2924/3511 (2013.01); HOSK 3/007 (2013.01);
. HO5K 3/4644 (2013.01)
(72) Inventors: Tourfl. Mannen, Nagano (JP); Akira (58) Field of Classification Search
Kamijo, Nagano (IP) o G HOIL. 21/00
(73) Assignee: SHINKO ELECTRIC INDUSTRIES See application file for complete search history.
CO., LTD., Nagano-shi (IP)
(56) References Cited
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 FOREIGN PATENT DOCUMENTS
U.S.C. 154(b) by 305 days.
Jp 2011-222578 Al 11/2011
(21) Appl. No.: 14/178,664
Primary Examiner — Marvin Payen
(22) Filed: Feb. 12, 2014 (74) Attorney, Agent, or Firm — Kratz, Quintos & Hanson,
LLP
(65) Prior Publication Data
US 2014/0242729 A1~ Aug. 28,2014 (57 ABSTRACT
. L. .. A substrate warp correcting device includes, a lower member
(30) Foreign Application Priority Data including a concave portion, and the lower member on which
Feb. 27,2013 (IP) 2013-036842 asubstrate is to be arranged, an upper member arranged above
Dec. 24. 2013 81 2013-264875 the lower member, and the upper member including a gas
TTUTTIT A supplying hole, wherein the substrate is arranged between the
(51) Int.CL lower member and the upper member and above the concave
HOIL 21/00 (2006.01) portion, and a sealing member arranged between a periphery
HOIL 21/67 (2006.01) part of the substrate and the upper member, and the sealing
HOIL 21/687 (2006.01) member sealing a space between the substrate and the upper
HO5K 1/02 (2006.01) member.
HO5K 3/00 (2006.01)
HO5K 3/46 (2006.01) 12 Claims, 20 Drawing Sheets
i 1
34
60 S c2 60
50 M 32
IR N VT |
70 } ) J 70

20

(
o I
3




U.S. Patent Jun. 7, 2016 Sheet 1 of 20 US 9,362,151 B2
100
!
FIG. 1A —
320 M
220
220 ( / :
\I' .\a‘ \ ;\\
L > - 100
FIG. 1B | || =B
n
350 1
A
320
4
/ ~ 300
FIG. 1C L 100
220 220
1200
/100
1300
320~ | 1 1320
FIG. 1D S s
+~200
320
{}/ 100

FIG. 1E




U.S. Patent Jun. 7, 2016 Sheet 2 of 20 US 9,362,151 B2

FIG. 2A

FIG. 2B

M
20 g (M 220
\ \ [
[ \
1100
| 200,300
320~ ¢
A
320
\ _ 30
] 100

200 — %220

T~ 200




U.S. Patent

FIG. 3A

FIG. 3B

Jun. 7,2016

Sheet 3 of 20 US 9,362,151 B2
320
220 M M 220
N ([
\ B [ {
! ) 3._’}[ i
1100
200,300
//:‘:_-i
{
320 1
A
3%0
\ "1-300
N 100
220 220
A~ 200




U.S. Patent Jun. 7, 2016 Sheet 4 of 20 US 9,362,151 B2

FIG. 4
M 5
——
l’, \‘\
C:; \\\ /:' Q

j/ enlargement
&5

VH 12

\ 16
., R V04 AN 14
11
TH
10
v77a ya o 11TE
14
VH 12 16




U.S. Patent Jun. 7, 2016 Sheet 5 of 20 US 9,362,151 B2

FIG. 5 1
|
gjs
34
60
* oyl [mfe
701 a) j ()D |70
A 1130
A I |
Q > L1 T
6£) \40 5\5 c\:1 \40 eé



U.S. Patent Jun. 7, 2016 Sheet 6 of 20 US 9,362,151 B2

FIG. 6

32,34
/

© 20,30

~C1

.....................................




U.S. Patent Jun. 7, 2016 Sheet 7 of 20 US 9,362,151 B2

FI1G. 7

I

(
70
é —A1T—41-30




U.S. Patent Jun. 7, 2016 Sheet 8 of 20 US 9,362,151 B2

FIG. 8

sl iy

3
b LT
!




US 9,362,151 B2

Sheet 9 of 20

Jun. 7,2016

U.S. Patent

1.6°0Cl- 9|qeJnseswun L0¢ obl
18°9¢- 2L 68 G9oLlL- 18'L¢C oglL
G8'Gl- INAS 81'89- 8'Lc 0cl
90°L1L- L66¢- €0'LG- 9L'L¢ oLl
6 - Ll €e- L1°8¢- 69'L¢ 00l
89'L- 1G'GC- 60°L¢- 191 06
00°L ge6c ge'8¢- 120 T4 08
vC 0 €o¢ee 6E'€e Gg'lLe 0L
80°¢C 1€ 90'L¢e- 6¥'L¢e 09
LLe 60 v¢- 8¢ 0c¢C- oyl 0§
9c'¢e AN Y 9L L)- 8.°0¢C oy
96°¢ LL'LC GlL'8lL- €L 0 o€
/ST ¥2 0Z- [9LL- €1°02 SAMEIS LIS
Am:_umnm_“_hm\ow Jeyje (uirr) wMMMmr_lm\. :o_yowﬂwov Joye co_womm”_wﬂ vogoupmn (Q,) @imessdwsay

— UoRod8.LIoD Lw.t.qu

Junowe diem

junowe diem

6 Dld




U.S. Patent Jun. 7, 2016 Sheet 10 of 20 US 9,362,151 B2

suneay-ad
¢ Aoy
U01}08.1109
doye
61024105
g.4oj9q

Eup,eei_eJ
4oy
UGI]094400
Jsye
UGTI091I00
940jaq

Suneei_e.l
ey
uoI}52.41090
Aaqje
UoT1j0a.i0d
3.40)3q
Sunea%_e,l
Jay
uono9.109
Jeje
Uo1109.4100
dJ0j0q
Eugleelta,l
JoY
uono9.LI09
iayye
UGCI1309.1102
aJoieq
Buneel.é_a.l
Joy
uo3os.1i0o
Jaye
Uono9.1100
340404
Eup,ea —al
J9Y
io1199.4100
aye
UOI}92.J10D
340jeq
gunesy—ad
191je

140

130

120

110

100

90

80

temperature (°C)

uo135a.4102
Aoe
UOI1094i00
8.10}9q
Buneay-aJ
Jay
U01109.400
Jsye
UoN09LI00
s.10jeq

3uijeay-ad
'}eqﬂ:

10109.Li00
Jdaye

UOI59Li00
dio0joq

Suneay-—a4
'39;;%

U0I1309.4I00
Aaye
U0I159.J100
a.4048q
EU!J.BQ%_QJ
15

UGI1051103
oye
TUOT09.000
sJojaq
gunpesy-a4
Jayy
uoI1399.4100
Joye
uonNoaLIoD
84040q

70

60

50

40

30

xxxxxx\xykk&'

room
temperature

20+
0-
-20

FIG. 10
40
-40-
.60
_80~
1004
-120-
140

(wn' ) unowe diem



US 9,362,151 B2

(D,) aunesadwsa)

aunjesadwa)

ocL 021 OLL 001 06 08 04 09 0§ oy 0% " ooy

_ _ _ _ . _ . _ . 00°0¢-

00°G¢-

00°0¢-

*_ 00°G1-

Sheet 11 of 20

* 00°0L-

g 00°G-

s 000

009

Jun. 7,2016

U.S. Patent

000l

| (Bunesy—sJ Joyye — UOIJ03.1I00 JaYE) ¢ |

[T "DId

(w7 ) Junowe diem jo aoualayIp



U.S. Patent Jun. 7, 2016 Sheet 12 of 20 US 9,362,151 B2

FIG. 12

m Ef (7 -
T o A\ o

LI T




US 9,362,151 B2

Sheet 13 of 20

Jun. 7,2016

U.S. Patent

c0'¢c L0¥c 99'61- 6Y'CC
va'Ll 8161 181 ev'ec Ol
c0'GlL LV 8G'6¢- G6 Gl
€G'¢c ve 686G V- Ly ¢
LV L) €col €6'cC- ey e G
L6l 8891 ye'ec- 19°GL
98°0¢ 144 6.8L- 9v ' ¢c
6eLL 86l G8'6lL- ov'¢c I
vl LL 9l G80¢- GO'Gl
(WY Juon03.4I09 | (Wi YUOIFOAI0D | (W)Y YUOIFOBUI0D | (W7 YUOIROBII0D (008) swi
Joye 9.4040q Joyye a10}8q .
40 3unowie diem | jo Junowe diem | jo Junowe diem | o Junowe diem| DUISSS201d

uado

Suiess

¢l DI



U.S. Patent

FIG. 14

Jun. 7,2016

Sheet 14 of 20

US 9,362,151 B2

uonos.I09
Joye

UoI109.4100
d1040q

open

UonRoaLI00
Joye

UOI309.L109
3J049q

sealing

10

uoI}08.L00
Jaje

uoRV9.LI0D
3.10)9q

open

UoI}08.4109
Jaye

(leTulol=D]ole}
840jaq

sealing

uoi}09.4I0D
Jsye

uoI109.LI09
3J40j9q

open

Uo[309.1100
Joye

uo1308.1I00
310404

sealing

! i 1 ' | ' 1
o o o o
T8 @

(W) unowe duem

processing time

(second)



U.S. Patent Jun. 7, 2016 Sheet 15 of 20 US 9,362,151 B2

FIG. 15
3
§
84 82 80
A4 VH
' 12
\\ { / 16
T . N G N ) (
VA UTA 7 7 14
1
7722 11
7 e e AL
T 73 l//al\\—TE
" vl T \:]‘1




U.S. Patent Jun. 7, 2016 Sheet 16 of 20 US 9,362,151 B2

FIG. 16

o))
o
———
[
—R
©
)]
o




U.S. Patent Jun. 7, 2016 Sheet 17 of 20 US 9,362,151 B2

FIG. 17
2a
J
34
W
{ 32
|/
1-30
s
= 6 54
= =52
) 420




U.S. Patent Jun. 7, 2016 Sheet 18 of 20 US 9,362,151 B2

FIG. 18

50

’

| target
4 value

\ —

warp amount (¢m)

N I
-100
before warp | after warp | before warp first oa | second gas
correction | correction | correction St gas supply supply

comparative example second embodiment




U.S. Patent Jun. 7, 2016 Sheet 19 of 20 US 9,362,151 B2

FIG. 19A
34
o] P
/ | ] 1/ »
TR
70 _{ \ 7 | +— 44x
54
52
6 1. |1 1 —42x
\ ~ \ J B B 20
N
é1 [ L\\42a\42
T 22
first gas 4
FIG. 19B d
seconi/ gas o,
T
l | ]y 0
/ /"’*\r——r 30
70 _1. X 6/ s B s
— 52
(= |1 42x
T SO
— 1 L\\4Za\42 I
C1 22



U.S. Patent Jun. 7, 2016 Sheet 20 of 20 US 9,362,151 B2

FIG. 20A
(correcting force: large)
34
{ 44a
C4 32 44 :
— P LM,
T
70 L. I 7 /p————~44x
. —1— 54
§4 o [ 5
— [ u | 42x
\ 6 \ ||
-~ ~— 20
i
? 22
24
gas pressure
FIG 20B (correcting force: small)
34
]/4451
C4 32 44
[ | | J [
/ +~— 70
‘ Ammm
70 L [\ — 44x
1 54
[ ~ —1 1 52
= / —— | 42x
— © ‘ T 20
i
| Cc1 [ \ 428‘\42
1\ 22
24

gas pressure



US 9,362,151 B2

1
SUBSTRATE WARP CORRECTING DEVICE
AND SUBSTRATE WARP CORRECTING
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2013-
036842, filed on Feb. 27, 2013, and the prior Japanese Patent
Application No. 2013-264875, filed on Dec. 24, 2013, the
entire contents of which are incorporated herein by reference.

FIELD

This invention is related to a substrate warp correcting
device and a substrate warp correcting method.

BACKGROUND

In the prior art, there are wiring substrates for mounting
semiconductor chips or the like. In such wiring substrates,
bump electrodes of the semiconductor chip are flip-chip con-
nected to connection pads of the wiring substrate.

In the case that a direction of a warp of the semiconductor
chip is different from a direction of a warp of the wiring
substrate, the semiconductor chip cannot be flip-chip con-
nected to the wiring substrate reliably. Therefore, it is neces-
sary to correct the warp of the wiring substrate.

A related art is disclosed in Japanese Laid-open Patent
Publication No. 2011-222578.

SUMMARY

As explained in the column of preliminary matter
described later, there is a method in which a wiring substrate
warped in a convex shape is pressed with punches to correct
the warp. In this method, in the case that the chip mounting
region of the wiring substrate is large, or the like, since the
regions to be pressed by the punches are limited to end parts
of the wiring substrate, it is difficult to correct the warp of the
wiring substrate sufficiently.

According to one aspect discussed herein, there is provided
a substrate warp correcting device, including a lower member
including a concave portion, and the lower member on which
asubstrate is to be arranged, an upper member arranged above
the lower member, and the upper member including a gas
supplying hole, wherein the substrate is arranged between the
lower member and the upper member and above the concave
portion, and a sealing member arranged between a periphery
part of the substrate and the upper member, and the sealing
member sealing a space between the substrate and the upper
member.

According to another aspect discussed herein, there is pro-
vided a substrate warp correcting method, including prepar-
ing alower member including a concave portion, preparing an
upper member including a gas supplying hole, wherein a
substrate is arranged between the lower member and the
upper member and above the concave portion, and arranging
a sealing member on a periphery part of the substrate, and
arranging the upper member above the lower member
through the sealing member, and supplying gas to the sub-
strate from the gas supplying hole.

The object and advantages of the invention will be realized
and attained by means of the elements and combination par-
ticularly pointed out in the claims.
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It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are not restrictive of the invention,
as claimed.

BRIEF DESCRIPTION OF DRAWINGS

FIGS. 1A to 1E are cross-sectional views depicting a state
that a warp of a wiring substrate is corrected according to a
preliminary matter (Part 1).

FIGS. 2A and 2B are cross-sectional views depicting a
state that a warp of a wiring substrate is corrected according
to the preliminary matter (Part 2).

FIGS. 3A and 3B are cross-sectional views depicting a
state that a warp of a wiring substrate is corrected according
to the preliminary matter (Part 3).

FIG. 4 is a cross-sectional view depicting an example of a
wiring substrate that the warp is to be corrected.

FIG. 5 is a cross-sectional view depicting a substrate warp
correcting device of a first embodiment.

FIG. 6 is a plan view of a lower member and an upper
member in FIG. 5 as seen from above in a perspective view.

FIG. 7 is a cross-sectional view depicting a state that the
warp of the wiring substrate is corrected by the substrate warp
correcting device of the first embodiment.

FIG. 8 is a cross-sectional view depicting a substrate warp
correcting device of a modification of the embodiment.

FIG. 9 is a table depicting dependency between tempera-
tures and the warp amount of wiring substrates before cor-
rection, after correction, and after re-heating.

FIG. 10 is a graphical presentation of the respective data of
warp amount of the wiring substrates in FIG. 9.

FIG. 11 is a graphical presentation of the difference
between the warp amount after correction and the warp
amount after re-heating in the data of the warp amount of the
wiring substrates in FIG. 9.

FIG. 12 is across-sectional view depicting a substrate warp
correcting device of a comparative example.

FIG. 13 is a table depicting a comparison of the effect of
warp correction of the wiring substrate between the substrate
warp correcting device of the embodiment and the substrate
warp correcting device of the comparative example.

FIG. 14 is graphical presentation of each data of the warp
amount of the wiring substrates in FIG. 13.

FIG. 15 is a cross-sectional view depicting a semiconduc-
tor device in which a semiconductor chip is mounted on the
wiring substrate that the warp is corrected.

FIG. 16 is across-sectional view depicting a substrate warp
correcting device of a second embodiment.

FIG. 17 is across-sectional view depicting a substrate warp
correcting device of a modification of the second embodi-
ment.

FIG. 18 is a view depicting a method of supplying gas in a
substrate warp correcting method of the second embodiment.

FIGS. 19A and 19B is a cross-sectional view depicting a
method of correcting the substrate by using the substrate warp
correcting device of the second embodiment.

FIGS. 20A and 20B is a cross-sectional view depicting a
method of adjusting a pressure which is applied to the sub-
strate in the substrate warp correcting device of the second
embodiment.

DESCRIPTION OF EMBODIMENT

Hereinbelow, an embodiment will be described with refer-
ence to the accompanying drawings.
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Before explaining the embodiment, a preliminary matter
that forms the basis will be explained. As depicted in FIG. 1A,
in a wiring substrate 100, a warp in a convex shape is gener-
ated due to the influence of a heating process in the manufac-
turing thereof or the like.

In the case that the warp in a concave shape is generated in
a semiconductor chip which is to be mounted, when the warp
in the convex shape is generated in the wiring substrate 100,
the semiconductor chip cannot be flip-chip connected on the
wiring substrate 100 reliably. Therefore, it is necessary to
correct the warp of the wiring substrate 100.

FIGS. 1B to 1D are views depicting a state that the wiring
substrate 100 in FIG. 1A is arranged in a warp correcting
device. FIG. 1B is a plan view, FIG. 1C is a side view of FIG.
1B as seen from a direction A, and FIG. 1D is a side view of
FIG. 1B as seen from a direction B.

As depicted in FIGS. 1B to 1D, the warp correcting device
includes a lower member 200 and an upper member 300. The
lower member 200 includes substrate receiving portions 220
which are arranged to be opposed to both end sides. The
wiring substrate 100 in FIG. 1A is arranged on the substrate
receiving portions 220 of the lower member 200. As depicted
in FIG. 1B, the wiring substrate 100 has a chip mounting
region M in a center part thereof.

Focusing on FIGS. 1B and 1D, the upper member 300
includes punches 320 on both end parts of the lower face
thereof. The punches 320 are arranged at positions corre-
sponding to the both end parts of the wiring substrate 100.

Then, as depicted in FIG. 1E, the wiring substrate 100 is
pressed downward by the punches 320 of the upper member
300. By this matter, the warp of the wiring substrate 100 is
corrected so that the wiring substrate 100 is in a flat or con-
cave shape.

At this time, when the wiring substrate 100 is pressed by
the punches 320 of the upper member 300, it is necessary to
press regions of the wiring substrate 100 to avoid the chip
mounting region M so as not to damage the chip mounting
region M.

Like the example of FIGS. 1B to 1FE, in the case that the
chip mounting region M of the wiring substrate 100 is small,
the pressing regions of the wiring substrate 100 are not lim-
ited relatively. For this reason, the punches 320 of the upper
member 300 can press the wide regions of the wiring sub-
strate 100 extending from the end side to the inner side
thereof. Accordingly, the warp can be corrected sufficiently.

FIGS. 2A and 2B depict a case of correcting the warp of a
wiring substrate 100 having a large chip mounting region M
in a center main part thereof. Like FIGS. 1B and 1C, FIG. 2A
is a plan view, and FIG. 2B is a side view of FIG. 2A as seen
from the direction A.

As depicted in FIGS. 2A and 2B, in the case that the chip
mounting region M of the wiring substrate 100 is large, the
regions of the wiring substrate 100 to be pressed by the
punches 320 of the upper member 300 are limited to the end
parts. For this reason, the wiring substrate 100 cannot be
pressed sufficiently. Accordingly, the warp cannot be cor-
rected sufficiently.

Moreover, FIGS. 3A and 3B depict a case of correcting the
warp of a wiring substrate 100 having two chip mounting
regions M in a center main part thereof. Like FIGS. 1B and
1C, FIG. 3A is aplan view, and FIG. 3B is a side view of FIG.
3A as seen from the direction A.

As depicted in FIGS. 3A and 3B, in the case that the wiring
substrate 100 has two chip mounting regions M as well, the
regions of the wiring substrate 100 to be pressed by the
punches 320 of the upper member 300 are limited to end
parts, depending upon the sizes of and the positional relation
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between those chip mounting regions M. For this reason,
likewise, the warp of the wiring substrate 100 cannot be
corrected sufficiently.

The embodiment to be explained below can solve the prob-
lem mentioned above.

First Embodiment

FIG. 4 is a cross-sectional view depicting an example of a
wiring substrate that the warp is to be corrected according to
a first embodiment. FIG. 5 is a cross-sectional view depicting
a substrate warp correcting device of the first embodiment.
FIG. 6 is a plan view of a lower member and an upper member
of'the warp correcting device in FIG. 5 as seen from above in
a perspective view.

As depicted in FIG. 4, a wiring substrate 5 used in the first
embodiment has a chip mounting region M on the upper face
side thereof and has a quadrangle shape in a plan view. Then,
a warp in a convex shape is generated in the wiring substrate
5 all over. As depicted in the partially enlarged view in FI1G. 4,
the wiring substrate 5 includes a core substrate 10 formed of
glass epoxy resin or the like in a center part of the thickness
direction thereof.

Through-holes TH penetrating in the thickness direction
are provided in the core substrate 10, and a penetrating elec-
trode TE is formed in each through-hole TH. First wiring
layers 11 are formed on both faces of the core substrate 10,
respectively, and connected to each other through the pen-
etrating electrode TE.

Note that, the first wiring layers 11 on both sides may be
connected to each other by a through-hole plating layer
formed on the sidewall of each through-hole TH in the core
substrate 10, and resin may be filled in the remaining hole part
of the through-hole TH.

Moreover, interlayer insulating layers 14 are formed on
both sides of the core substrate 10, respectively, and the
interlayer insulating layers 14 in which viaholes VH reaching
the first wiring layers 11 are provided. Further, second wiring
layers 12 are formed on the interlayer insulating layers 14 on
both sides, respectively, and connected to the first wiring
layers 11 through a via conductor in each via hole VH.

Moreover, solder resists 16 are formed on the interlayer
insulating layers 14 on both sides, respectively, and connect-
ing parts of the second wiring layers 12 are exposed from the
solder resists 16. In the example of FIG. 4, the two layers of
the first and second wiring layers 11, 12 are formed on both
sides of the core substrate 10. However, the number of lami-
nated layers can be set to any suitable number.

A coreless wiring substrate having no core substrate may
be used as the wiring substrate.

In the wiring substrate 5A, a semiconductor chip is to be
flip-chip connected to the second wiring layer 12 in the chip
mounting region M thereof.

When the step of forming the interlayer insulating layer 14
by attaching a resin film onto the core substrate 10 and per-
forming a heating process, or the like is repeated, the core
substrate 10 cannot withstand the thermal stress generated in
the inside, thereby the warp is generated in the wiring sub-
strate 5 easily.

When the warp in a convex shape is generated in the wiring
substrate 5, it is difficult to flip-chip connect a semiconductor
chip warped in a concave shape on the wiring substrate 5
reliably. Thus, it is necessary to correct the warp of the wiring
substrate 5.

Next, the substrate warp correcting device of the first
embodiment will be explained. As depicted in the cross-
sectional view of FIG. 5, a substrate warp correcting device 1
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of the first embodiment includes a lower member 20 and an
upper member 30 arranged thereon.

Referring to add the perspective plan view of FIG. 6, a
quadrangle concave portion C1 is formed in a center part of
the upper face side of the lower member 20. Moreover, the
substrate warp correcting device 1 includes an annular spacer
40 arranged on the periphery part of the concave portion C1 of
the lower member 20.

The lower member 20 and the upper member 30 are formed
of'ametal such as steel, for example. The spacer 40 is formed
of stainless steel, for example.

Then, the periphery part of the wiring substrate 5 in FIG. 4
mentioned above is arranged on the spacer 40. The spacers 40
of different sizes may be prepared so as to correspond to the
sizes of various types of wiring substrates 5. By this matter, it
is possible to easily correspond to various types of wiring
substrates 5 by changing the spacer 40. The concave portion
C1 of the lower member 20 is formed such that its size
corresponds to the area of the largest wiring substrate.

The upper member 30 includes a concave portion C2 pro-
vided in a center part of the lower face side thereof. The
concave portion C2 of the upper member 30 is arranged in a
region corresponding to a main part of the wiring substrate 5.
Moreover, the upper member 30 includes a gas supplying
hole 32 penetrating to the thickness direction in a center part
thereof.

The gas supplying hole 32 of the upper member 30 is
connected to be communicated with a center part of the con-
cave portion C2 on the lower face side. A gas pipe 34 is
attached to the gas supplying hole 32 ofthe upper member 30,
and gas is supplied from a gas compressor (not depicted) at a
predetermined pressure.

For example, when the area of the lower member 20 and the
upper member 30 is 3 cmx3 cm, the diameter of the gas
supplying hole 32 is about 3 mm to 5 mm.

Moreover, an annular sealing member 50 is arranged on the
periphery part of the wiring substrate 5 arranged on the spacer
40. Then, the upper member 30 is arranged on the lower
member 20 through the sealing member 50 which is arranged
on the periphery part on the wiring substrate 5.

Meanwhile, as depicted in the example of FI1G. 5, the upper
member 30 and the lower member 20 may be fixed with a
clamping jig 70 or the like.

The sealing member 50 is formed of an elastic material that
can adhere to the wiring substrate 5 and the upper member 30
with no gap therebetween when the lower member 20 and the
upper member 30 are made to adhere each other. A rubber
packing formed of fluororubber or the like can be used as a
preferable example of such sealing member 50.

Moreover, a heater 60 is provided in each of the lower
member 20 and the upper member 30 and is capable of heat-
ing the wiring substrate 5 to a desired temperature. For
example, an electrically-heated wire heater or the like is used
as the heater 60.

Next, a method of correcting warp of the wiring substrate 5
will be explained. As depicted in FIG. 5, first, the wiring
substrate 5 in which the warp in the convex shape is generated
is arranged onto the spacer 40 arranged in the concave portion
C1 of the lower member 20. By this matter, the wiring sub-
strate 5 is arranged on the lower member 20 through the
spacer 40 so as to cover the concave portion C1 of the lower
member 20.

Thereafter, the sealing member 50 is arranged onto the
periphery part of the wiring substrate 5, and the upper mem-
ber 30 is arranged onto the lower member through the sealing
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member 50. Further, the end parts of the lower member 20 and
the upper member 30 are clamped and fixed with the clamp-
ing jig 70.

By this matter, a gas supplying space S is formed by the
wiring substrate 5, the sealing member 50, and the inner faces
of the concave portion C2 of the upper member 30. The gas
supplying space S is constituted as a sealed space from which
no gas leaks by the function of the sealing member 50 when
gas is supplied from the gas supplying hole 32.

Then, as depicted in FIG. 7, the gas is supplied at a prede-
termined pressure from the gas supplying hole 32 in the upper
member 30 into the gas supplying space S. Thus, the wiring
substrate 5 warped in the convex shape is pressed downward
and deformed by using the pressure of the gas. As the gas, air
is preferably used, but an inert gas such as nitrogen (N,) gas,
oxygen (O,) gas, or argon (Ar) gas may be used instead.

At this time, since the gas supplying space S is constituted
as the sealed space from which no gas leaks by the function of
the sealing member 50, the pressing force can be applied
efficiently to the wiring substrate 5. By this matter, the wiring
substrate 5 which is warped in the convex shape is corrected
to a flat or concave shape. The wiring substrate 5 in the region
inside the spacer 40 is bended downward by the pressing
force of the gas, the warp of the wiring substrate 5 is cor-
rected.

In this way, in this embodiment, the wiring substrate 5
arranged on the spacer 40 is fixed by the upper member 30
through the sealing member 50, and the gas is supplied from
the gas supplying hole 32 in the upper member 30 to press the
wiring substrate 5 downward.

For this reason, unlike the method of pressing by the
punches as explained in the preliminary matter, the size and
the arranged position of the chip mounting region M of the
wiring substrate 5 do not need to be taken into consideration,
and the pressing region of the wiring substrate 5 is not limited.
Accordingly, it is possible to easily correct the warp of the
wiring substrates of various specifications.

Moreover, even if the warp amount of the wiring substrate
is large, the warp of the wiring substrate can be corrected
easily by adjusting the pressure of the gas.

Note that, although it is preferable to form the concave
portion C2 on the lower face side of the upper member 30 so
as to secure a sufficient gap between the wiring substrate 5
and the upper member 30, it is possible to omit the concave
portion C2 of the upper member 30. In this case, the sealing
member 50 having a large diameter is used, thus the arrange-
ment height of the upper member 30 is raised, by this matter,
the condition that the wiring substrate 5 and the upper mem-
ber 30 cannot contact may be kept.

FIG. 8 depicts a substrate warp correcting device 1a of a
modification of the embodiment. Like the substrate warp
correcting device 1a of the modification in FIG. 8, in the case
that only the wiring substrates 5 having the same size are to be
processed, the spacer 40 may be omitted in FIG. 5 mentioned
above.

In this case, the periphery part of the wiring substrate 5 is
arranged on an outer region P of the concave portion C1 ofthe
lower member 20. In this way, in the example of FIG. 8, the
wiring substrate 5 is arranged directly on the lower member
20 so as to cover the concave portion C1 of the lower member
20.

Then, the upper member 30 is arranged on the lower mem-
ber 20 through the sealing member 50 which is arranged on
the periphery part of the wiring substrate 5, and the lower
member 20 and the upper member 30 are fixed with the
clamping jig 70.
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In the case of the substrate warp correcting device 1a of the
modification as well, the warp of the wiring substrate 5 can be
corrected in a similar way by supplying the gas from the gas
supplying hole 32 to thereby press the wiring substrate 5
downward.

Note that, in each of the substrate warp correcting devices
1, 1a in FIGS. 5 and 8, a similar gas supplying hole may be
formed in the lower member 30 as well. Further, in FIG. 5, the
sealing member 50 may be arranged not only between the
wiring substrate 5 and the upper member 30 but also between
the spacer 40 and the wiring substrate 5. Furthermore, in FI1G.
8, the sealing member 50 may be arranged not only between
the wiring substrate 5 and the upper member 30 but also
between the lower member 20 and the wiring substrate 5.

In the case that the spacer 40 and the wiring substrate 5 are
adhered through the sealing member 50, the metal is all right
as the material of the spacer 40. On the other hand, the spacer
40 and the wiring substrate 5 directly contact, a soft material
such as resins is used as the material of the spacer 40.

The inventor of the present application experimented as to
the temperature dependency of the warp amount of the wiring
substrate, in the method of correcting the warp of the wiring
substrate by the substrate warp correcting device 1 described
above.

The temperature of the wiring substrates is changed at
room temperature (15° C.), and at interval of 10° C. in 30° C.
to 140° C. respectively, and the warp amount of the chip
mounting region of each wiring substrate was examined
before correction, after correction, and after re-heating. The
re-heating is a process assumed as reflow heating to be per-
formed when the semiconductor chip is to be flip-chip con-
nected to the chip mounting region of the wiring substrate,
and the heating temperature of the re-heating was set to 250°
C.

The wiring substrates each having a core substrate applied
to BGA (Ball Grid Array) type were used as the evaluation
substrate. As for the number of samples, one piece was used
for each condition.

Moreover, in each condition, the pressure of the gas was set
to 0.5 Mpa, and the processing time was set to 1 second.

The results are depicted in FIGS. 9 to 11. FIG. 10 is graphi-
cal presentation of the warp amounts before correction, after
correction, and after re-heating in the date of the warp amount
at each temperature in FIG. 9. Moreover, FI1G. 11 is graphical
presentation of values of the difference of the warp amount
which is calculated from the formula “(the warp amount
before correction)—(the warp amount after re-heating)”, in the
data of the warp amount at the each temperature in FIG. 9

When the warp amount of the wiring substrate is a positive
value, it means that the wiring substrate is warped in the
convex shape. On the other hand, when the warp amount is a
negative value, it means that the wiring substrate is warped in
the concave shape.

As depicted in FIGS. 9 and 10, the warp amount of each
wiring substrate before correction is about 20 um to 22 pm
and the warp in the convex shape was generated. On the other
hand, after the wiring substrate was processed by the warp
correcting device 1 in FIG. 5 mentioned above, the warp
amount of the wiring substrate is made to a negative value in
all of each temperature, thus it was confirmed that the convex
warp was corrected to the concave warp.

Moreover, it was found that as the temperature of the wir-
ing substrate is raised gradually from the room temperature to
140° C., the absolute value of the negative value becomes
large and therefore the warp is corrected largely toward the
concave direction.
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Moreover, when focusing on the warp amount of each
wiring substrate after re-heating, in a temperature range of
room temperature to 80° C., as compared with after correc-
tion, the absolute value of the negative value after re-heating
is greater than the value after correction. From this, it is found
that in the temperature range from room temperature to 80°
C., when the re-heating is performed after correction, the
wiring substrate is further warped toward the concave direc-
tion and the concave warp does not return to the convex warp.
It is easy to understand this matter when referring to add the
data from room temperature to 80° C. in the graph of FIG. 10.

On the other hand, in a temperature range from 90° C. to
130° C., as compared with after correction, the absolute value
of'the negative value after re-heating is smaller than the value
after correction. This indicates that the concave shape after
correction is somewhat returned to the convex direction. It is
easy to understand this matter when referring to add the data
from 90° C. to 130° C. in the graph of FIG. 10.

Moreover, referring to FIG. 11, as depicted by the data
surrounded with a thick line, it is found that the amount of the
change in the warp amount from after correction to after
re-heating becomes the minimum value within a temperature
range of 70° C. to 90° C.

Since the semiconductor chip is warped in the concave
shape, it is necessary that the warp shape within the chip
mounting region of the wiring substrate in the condition
before the semiconductor chip is flip-chip connected is the
concave shape. From the view of this, the preset temperature
of the wiring substrate is preferably within a temperature
range of room temperature to 90° C.

Moreover, when focusing in the amount of the change in
the warp amount from after correction to after re-heating, the
amount of the change becomes the minimum value within the
temperature range of 70° C. to 90° C., and therefore this
temperature range is preferable. This is because the reliability
of connection of the semiconductor chip cannot be secured if
the warp of the wiring substrate is greatly returned toward the
convex direction after the semiconductor chip is mounted.

Moreover, the warp of the wiring substrate can be corrected
sufficiently in the room temperature (15° C.) as well. In this
case, the heaters 60 can be omitted from the substrate warp
correcting device 1 in FIG. 5. Thus, the configuration of the
warp correcting device can be simplified.

Also, the inventor of the present application examined to
compare the correcting effect between the case that the warp
of the wiring substrate is corrected in the sealed space as in
FIG. 5 mentioned above and the case that the warp is cor-
rected in the open state as comparative example.

As depicted in FIG. 12, in a substrate warp correcting
device 2 of the comparative example, the sealing member 50
is omitted in the substrate warp correcting device 1in FIG. 5,
and the structure is employed in which the outer region of the
concave portion C2 of the upper member 30 contacts directly
the periphery part of the wiring substrate 5. The other ele-
ments in FIG. 12 are the same as those in FIG. 5.

The number of sample of the evaluation substrate was three
pieces in each condition. The processing time was changed at
1 second, 5 seconds, and 10 seconds in each condition,
respectively. Moreover, the pressure of the gas was set to 0.5
Mpa in each condition.

The results are depicted in FIGS. 13 and 14. FIG. 14 is
graphical presentation of the data before correction and after
correction in the data of the warp amount in FIG. 13.

As depicted in FIGS. 13 and 14, in the case that warp
correction was performed in the sealed space as in the case of
the substrate warp correcting device in FIG. 5, the warp
amount which had the positive value before correction is
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changed to the warp amount of the negative value in all the
conditions, thus the sufficient warp correcting effect was
obtained like the examination results mentioned above. Spe-
cifically, the warp amount before correction was about 15 um
to 23 um, and after correction the warp was corrected to about
-18 pm to =30 pm.

On the other hand, in the case that the warp correction was
performed in the open state as in the case of the substrate warp
correcting device 2 of the comparative example in FIG. 12,
the warp amount which had the positive value before correc-
tion is decreased only slightly, thus the sufficient warp cor-
recting effect could not be obtained. Specifically, the warp
amount before correction was about 16 um to 24 pm and the
warp amount after correction was about 14 pm to 23 um, and
only a slight warp correcting effect was obtained.

In the substrate warp correcting device 2 of the compara-
tive example in FIG. 11, the sealing member 50 is omitted.
Therefore, it is because that when the gas is supplied to press
the wiring substrate 5, the gas leaks from a minute gap
between the wiring substrate 5 and the upper member 30,
thereby the wiring substrate 5 cannot be pressed sufficiently.

In this way, it is necessary to press the wiring substrate 5
with the gas in a state that the gas supplying space S is sealed
by using the sealing member as in the case of the substrate
warp correcting device 1 in FIG. 5.

As described above, the wiring substrate 5 warped in the
convex shape can be corrected so as to be flat or warped in the
concave shape. Then, as depicted in FIG. 15, solder bumps 82
of a semiconductor chip 80 are arranged onto the second
wiring layer 12 in the chip mounting region M of the wiring
substrate 5 and the reflow heating is performed at a tempera-
ture of 230° C. to 250° C. By this matter, the solder bumps 82
of the semiconductor chip 80 are flip-chip connected to the
wiring substrate 5.

At this time, as mentioned above, the semiconductor chip
80 is warped in the concave shape, and therefore it is neces-
sary that the wiring substrate 5 is corrected so as to be warped
in the concave shape. By doing so, the semiconductor chip 80
can be flip-chip connected to the wiring substrate 5 more
reliably.

Thereafter, underfill resin 84 is filled in the gap between the
semiconductor chip 80 and the wiring substrate 5. Further,
external connection terminals 86 are formed on the second
wiring layer 12 on the lower face side of the wiring substrate
5 by, for example, mounting solder balls. By this matter, a
semiconductor device 3 is manufactured.

As mentioned above, even if the reflow heating as the
re-heating is performed when the semiconductor chip 80 is
flip-chip connected, the wiring substrate 5 warped in the
concave shape after correction is not returned to the convex
warp. Therefore, the high reliability of the semiconductor
device 3 can obtained.

Although the first embodiment has given the example of
correcting the warp of the wiring substrate 5, it is possible to
correct warp of various types of substrates.

Second Embodiment

FIGS. 16 and 17 are cross-sectional views depicting a
substrate warp correcting device of a second embodiment.
FIGS. 18 and 19 are views for explaining a substrate warp
correcting method of the second embodiment.

The substrate warp correcting devices 1, 1a of the first
embodiment mentioned above can correct a substrate warped
in the convex shape to the concave shape since the gas sup-
plying hole 32 is formed in the upper member 30.
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However, in a case that there are not only substrates warped
in the convex shape but also substrates warped in the concave
shape, when correcting the substrate warped in the concave
shape, further the warp is caused toward the concave side and
it is in a situation of the excessive correction. Thus, satisfac-
tory quality cannot be achieved.

In view of this, in the second embodiment, a gas supplying
hole is formed also in the lower member of the substrate warp
correcting device so that the substrate can be corrected not
only from the front face side but also from the back face side.

As depicted in FIG. 16, a substrate warp correcting device
2 of the second embodiment includes a lower member 20 and
anupper member 30 arranged thereon. A quadrangle concave
portion C1 is formed in a center part of the upper face side of
the lower member 20.

Moreover, a gas supplying hole 22 is formed in the center
of the bottom face of the concave portion C1 of the lower
member 20, the gas supplying hole 22 penetrating the lower
member 20 in the thickness direction and connected to the
concave portion C1. A gas pipe 24 is attached to the gas
supplying hole 22 in the lower member 20, and gas is supplied
from a gas compressor (not depicted) at a predetermined
pressure.

A lower spacer 42 having an opening portion 42a is
arranged on the inner face of the concave portion C1 of the
lower member 20, and the opening portion 424 is provided on
the gas supplying hole 22 in the lower member 20. The lower
spacer 42 has an annular protruding portion 42x protruding
upward along the sidewall of the concave portion C1 of the
lower member 20.

By this matter, a concave portion C3 located along the
concave portion C1 of the lower member 20 is formed on the
inner face of the lower spacer 42a. Moreover, an annular
lower sealing member 52 is arranged on the upper face of the
protruding portion 42x of the lower spacer 42.

Moreover, the upper member 30 is in a flat plate shape, and
a gas supplying hole 32 penetrating in the thickness direction
is formed in a center part thereof. An upper spacer 44 having
an opening portion 44a is arranged on the lower face of the
upper member 30, and the opening portion 44a is provided
under the gas supplying hole 32.

The upper spacer 44 is formed to include an annular pro-
truding portion 44x protruding downward so as to correspond
to the protruding portion 42x of the lower spacer 42. By this
matter, aconcave portion C4 is formed on the inner face of the
upper spacer 44.

An annular upper sealing member 54 is arranged on the
lower face of the protruding portion 44x of the upper spacer
44.

A gas pipe 34 is attached to the gas supplying hole 32 in the
upper member 30, and gas is supplied from a gas compressor
(not depicted) at a predetermined pressure.

Note that, as each of the lower spacer 42 and the upper
spacer 44A, the spacer in which the main body thereof is
formed in the annular shape may be used like the annular
spacer 40 in FIGS. 5 and 6 of the first embodiment.

Then, a substrate 6 to be subjected to warp correction is
arranged between the lower member 20 and the upper mem-
ber 30. A heater 60 is provided in each of the lower member
20 and the upper member 30, and is capable of heating the
wiring substrate 6 to a desired temperature.

In this way, in the substrate warp correcting device 2 of the
second embodiment, not only the gas supplying hole 32 is
formed in the upper member 30, but also the gas supplying
hole 22 is formed in the lower member 20. Thus, the warp of
the wiring substrate 6 can be corrected by supplying the gas
from both the front face side and the back face side of the
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substrate 6. By this matter, in the case that the substrate 6 is
warped in the convex shape, the warp can be corrected to
concave warp of a desired amount by supplying gas from the
gas supplying hole 32 of the upper member 30.

Also conversely, in the case that the substrate 6 is warped
excessively large in the concave shape, the concave warp can
be corrected toward the convex side so as to obtain a desired
warp amount of the concave shape by supplying gas from the
gas supplying hole 22 of the lower member 20.

FIG. 17 depicts a substrate warp correcting device 2a of a
modification of the second embodiment. Like the substrate
warp correcting device 2a of the modification in FIG. 17, the
lower spacer 42 and the upper spacer 44 in FIG. 16 may be
omitted.

In the case of this mode, the lower sealing member 52 is
arranged on the upper face of the lower member 20 around the
concave portion C1. Moreover, a concave portion C5 is
formed onthe lower face side of the upper member 30, and the
upper sealing member 54 is arranged on the lower face around
the concave portion C5. In this way, both faces of the periph-
ery part of the substrate 6 is adhered to the lower member 20
and the upper member 30 through the lower sealing member
52 and the upper sealing member 54.

FIG. 18 is a view depicting a comparison between a warp
correcting method of a comparative example and the warp
correcting method of the second embodiment.

In the comparative example, a warp correcting device
including a gas supplying hole only in its upper member is
used. As depicted in FIG. 18, in both cases of the warp
correcting methods of the comparative example and the sec-
ond embodiment, the warp amounts of a plurality of sub-
strates 6 before warp correction are in a range of +30 pum to
-30 pum, and both convex warp (positive values) and concave
warp (negative values) exist to be mixed.

In the case of the substrate warp correcting device of the
comparative example, because the gas supplying hole is pro-
vided only in the upper member, the warp can be corrected
only toward the concave side. For this reason, when the warp
correcting process is performed to each substrate, the warp
amounts of the plurality of substrates 6 shift to the warp
amounts in a range of —50 um to —80 um. Thus, some sub-
strates are excessively corrected toward the concave side, and
it cannot satisfy the quality.

On the other hand, in the case of the substrate warp cor-
recting device 2 of the second embodiment, referring to add
FIG. 19A, first, the first gas is supplied at a predetermined
pressure to the back face of each substrate 6 from the gas
supplying hole 22 of the lower member 20. By this matter, as
depicted in FIG. 18, the warp amounts of the plurality of
substrates 6 shift to a range of +25 um to +60 pm. Thus, the
warp amounts of the plurality of substrates 6 become the warp
amounts inverse to target value (about -25 pm) of the warp
amount.

Then, referring to add FIG. 19B, the second gas is supplied
at a predetermined pressure to the front face of each substrate
6 from the gas supplying hole 32 of the upper member 30. By
this matter, as depicted in FIG. 18, the warp amounts of the
plurality of substrates 6 shift to values about —25 pm and can
therefore be adjusted to the target value of the warp amount.

The warp amounts of the plurality of substrates 6 vary in
the range of +25 pum to +60 um after the first gas is supplied.
Therefore, the pressure of the second gas, the processing
time, and the like are adjusted for each substrate 6 so that the
warp amounts thereof become the value about -20 um.

In this way, a plurality of substrates 6 in which the warp of
the convex shape and the warp of the concave shape are mixed
are once processed so as to be warped in the convex shape and
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thereafter are corrected so as to be warped in the concave
shape. Thus, the warp amount of the plurality of substrates 6
can be set within a range of the desired amount of the concave
warp.

Besides this example, for example, as to the substrate
which is warped excessively large in the concave shape, first,
the warp in the concave shape of the substrate is corrected to
about zero by supplying the first gas from the gas supplying
hole 22 of the lower member 20, and then the warp amount of
the substrate 6 may be set to the concave warp amount of the
target value by supplying the second gas from the gas sup-
plying hole 32 of the upper member 30.

Alternatively, the gas may be simultaneously supplied
from the gas supplying hole 32 of the upper member 30 and
the gas supplying hole 22 of the lower member 20. In this
case, the pressures of the gases supplied from the upper and
lower sides are set differently, thereby the difference between
the pressures of the gases from the upper and lower sides
serves as the warp correction pressure of the substrate 6.
Therefore, the adjustment of the subtle pressure is enabled,
and the warp of the substrate 6 can be corrected accurately.

Further, it may repeat with many times the step of supply-
ing gas alternately from the gas supplying hole 32 of the upper
member 30 and the gas supplying hole 22 of the lower mem-
ber 20.

In this way, in the substrate warp correcting device 2 of the
second embodiment, the gas for correcting the warp can be
supplied from both sides of the upper member 30 side and the
lower member 20 side. As the result, by supplying gas to both
faces of the substrate 6 at various timings, it is possible to
correct the substrate 6 not only toward the concave side but
also toward the convex side and also to accurately adjust the
substrate 6 to a desired warp amount.

Moreover, as a method of adjusting the correcting force to
be applied to the substrate 6, there is a method to change the
each size of the concave portions C1, C4 of the lower spacer
42 and the upper spacer 44.

In FIG. 20A, the outermost peripheral part of the substrate
6 is clamped by the lower sealing member 52 and the upper
sealing member 54 similarly to FIG. 16 mentioned above.

In contrast, as depicted in FIG. 20B, the each size of the
concave portions C1, C4 of the lower spacer and the upper
spacer 44 is reduced, thereby the distance between the pro-
truding portion 42x of the lower spacer 42 are set to be small
and the distance between the protruding portion 44x of the
upper spacer 44 are set to be small. By this matter, a part near
the center side of the substrate 6 can be clamped by the lower
sealing member 52 and the upper sealing member 54.

In the structure in FIG. 20B, even if the same gas pressure
as the gas pressure in FIG. 20A is applied, the deformation
amount of the substrate 6 can be smaller than the deformation
amount of the substrate 6 in FIG. 20A. Therefore, the correct-
ing force to be applied to the substrate 6 can be adjusted small.

In a general compressor, when low gas pressure is applied,
the gas pressure tends to be unstable. Thus, the correction
accuracy can be improved by using various kinds of pressure
adjusting methods together.

All examples and conditional language recited herein are
intended for pedagogical purpose to aid the reader in under-
standing the invention and the concepts contributed by the
inventor to furthering the art, and are to be construed as being
without limitation to such specifically recited examples and
conditions, nor does the organization of such examples in the
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specification relates to a showing of the superiority and infe-
riority of the invention. Although the embodiments of the
present invention have been described in detail, it should be
understood that the various changes, substitutions, and alter-
ations could be made hereto without departing from the spirit
and scope of the invention.

What is claimed is:
1. A substrate warp correcting device, comprising:
alower member including a concave portion, and the lower
member on which a substrate is to be arranged;
an upper member arranged above the lower member, and
the upper member including a gas supplying hole,
wherein the substrate is arranged between the lower
member and the upper member and above the concave
portion; and
a sealing member arranged between a periphery part of the
substrate and the upper member, and the sealing member
sealing a space between the substrate and the upper
member.
2. The substrate warp correcting device according to claim
1, further comprising a spacer arranged on a periphery part in
the concave portion of the lower member, wherein the periph-
ery part of the substrate is arranged on the spacer.
3. The substrate warp correcting device according to claim
1, wherein the periphery part of the substrate is arranged on an
outer region of the concave portion of the lower member.
4. The substrate warp correcting device according to claim
1, wherein a concave portion is formed in a lower face of the
upper member, and is connected to the gas supplying hole.
5. The substrate warp correcting device according to claim
1, wherein a heater is provided in the lower member and the
upper member respectively.
6. The substrate warp correcting device according to claim
1, wherein the lower member includes a gas supplying hole
connected to the concave portion, and
the substrate covers the concave portion of the lower mem-
ber through a sealing member which seals a space
between the substrate and the lower member.
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7. A substrate warp correcting method, comprising:
preparing a lower member including a concave portion;
preparing an upper member including a gas supplying hole,
wherein a substrate is arranged between the lower mem-
ber and the upper member and above the concave por-
tion, and arranging a sealing member on a periphery part
of the substrate, and arranging the upper member above
the lower member through the sealing member; and
supplying gas to the substrate from the gas supplying hole.

8. The substrate warp correcting method according to
claim 7, wherein in the arranging of the substrate, a spacer is
arranged on a periphery part in the concave portion of the
lower member, and the periphery part of the substrate is
arranged on the spacer.

9. The substrate warp correcting method according to
claim 7, wherein a concave portion is formed in a lower face
of the upper member, and is connected to the gas supplying
hole.

10. The substrate warp correcting method according to
claim 7, wherein the supplying of the gas is performed in a
temperature atmosphere of room temperature to 90° C.

11. The substrate warp correcting method according to
claim 7, wherein the substrate is a wiring substrate, and

after the gas is supplied to the wiring substrate to correct a

warp of the wiring substrate, a semiconductor chip is
flip-chip connected to an upper face of the wiring sub-
strate.

12. The substrate warp correcting method according to
claim 7, wherein, in the arranging the substrate between the
lower member and the upper member,

the lower member includes a gas supplying hole connected

to the concave portion, and the substrate covers the con-
cave portion of the lower member through a sealing
member which seals a space between the substrate and
the lower member,

the supplying gas to the substrate from the gas supplying

hole includes to supply the gas to the substrate from the
gas supplying hole of the upper member and the gas
supplying hole of the lower member.
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